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mechanical pump stations that convey sewage to the plant,” says Rowe.
Vacuum systems are suited for areas with high water tables that 

prevent excavating to the depths required by a gravity system. While 
vacuum systems are designed for fl ows normally found in residential 
areas, Provincetown’s fl ow varies from as low as 60,000 gpd in winter 
to greater than 475,000 gpd on peak summer days. A post-equalization 
basin helps manage peak hourly fl ows during high-demand seasons. 

Before the plant went online in 2003, numerous residential and 
commercial septic systems in Provincetown failed. That led to a reg-
ulatory consent order mandating installation of a collection system 
and treatment facility.

Says Rowe, “Provincetown received special state permission that 

exempted properties in the vacuum service area from mandatory 
connection; only certain ‘spot’ properties had to connect. That’s why 
they call it a checkerboard system.”

Residences that have septic systems do not have to connect to 
the sewers but can join a townwide septic system inspection pro-
gram. It requires a property owner either to correct septic tank defi -
ciencies or tie into the sewer system once issues are known. The 
same conditions apply for real estate transactions, where a state law 
requires a septic system inspection with every property deed transfer. 

GROWING POPULATION
Many residents and businesses have chosen to connect to the 

sewers: Today, 722 properties are connected, including homes, inns, 
restaurants, art galleries, theaters, condominium complexes, camp-
grounds, comfort stations, the airport, and general businesses. The 
number of connections is expected to grow to around 950.

“An issue arises when people who didn’t want to be connected 10 
years ago want to connect now,” says Rich Hunt, maintenance reli-
ability manager with Woodard & Curran. “The difference between 
then and now is that three houses in a row may want to be connected, 
but not the next two, and then the next one wants to be connected, 
but not the next three.” The collection system was expanded in 2008, 
and a second expansion will be completed in 2013. 

AECOM designed the treatment plant and collection system and 
subcontracted operation to Woodard & Curran. The activated sludge 
plant consists of:

•	 In-channel	microstrainer	with	Sigma	fl	owmeter	(Hach	Flow	Meter	
Products & Services)

•	 Two	sequencing	batch	reactors	(Sanitaire	–	a	xylem	brand)
•	 Aeration	system	(Sanitaire	–	a	xylem	brand)	with	blowers	

(Aerzen) controlled by variable-frequency drives

HOW VACUUM 
SEWERS WORK

The AIRVAC vacuum sewer 
system at the Provincetown Waste-
water Treatment Plant starts out 
working like any other sewer system: 
traditional gravity lines carry waste-
water from the customer’s property 
to a vacuum structure, also called a 
valve pit, nearby. One or two custom-
ers are typically connected to a single pit. 

Each valve pit contains a vacuum interface valve that activates when wastewa-
ter in the lower sump reaches a predetermined level, typically 10 gallons. The valve 
also allows the correct amount of air into the vacuum main, providing the energy to 
move the wastewater through the sewer main collector line to the vacuum pump 
station in a building downtown. 

Once the wastewater reaches the vacuum station, it is collected in a 6,000-gal-
lon tank, then pumped under pressure through a force main to the wastewater 
treatment plant. The four vacuum pumps cycle on and off as required to maintain a 
constant pressure within the sewer main collection lines. 

The vacuum sewer system control panel houses motor starters, overloads, 
control circuitry and the hours-run meter for each vacuum and sewage pump. The 
collection tank level control and fault monitoring equipment are also housed in the 
control panel. 

Plant manager Chris Rowe checks the water pump 
system (SyncroFlo).

BUILT: 2003

POPULATION SERVED: 3,000-70,000 (depending on the season) 

EMPLOYEES: 3

FLOWS: 0.5 mgd design, 0.12 mgd average

TREATMENT LEVEL: Advanced secondary 

TREATMENT PROCESS: Activated sludge

RECEIVING WATER: Rapid infi ltration basins

BIOSOLIDS: Trucked off-site for further treatment

WEBSITE: www.provincetown-ma.gov; 
 www.woodardcurran.com

GPS COORDINATES: Latitude: 42°3’11.31”N; longitude: 70°12’2.23”W
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of collection and processing. The facility used existing staff, including indus-
trial waste control personnel and collections, plant operations and labora-
tory staff. 

Sinclair spent countless hours calling and visiting towns in the county 
and talking to people he thought could help make the program work. He 
asked people to donate advertising and other services. “If you approach the 
right people and don’t ask for the world, they will usually accommodate your 
request,” he says. 

One of the largest in the state, the Monroe County HHW program has 
been a great success. With 12 collections a year to start, the program grew  
to 85 collections a year, involving about 5,500 households. The collected 
waste is packaged and removed by a contractor, 
Clean Harbors.

SEPARATING THE AMALGAM
Sinclair took on another challenge in 1998 with 

the dental pollution prevention program. The pro-
gram started before the New York State Department 
of Environmental Conservation (NYSDEC) passed a 
law in 2008 requiring amalgam separators in dental 
offices. In this role, Sinclair oversees a program that 
helps dental offices handle and dispose of wastes 
including mercury dental amalgam, fixer and lead. 

“Dental offices are the number one source of 
mercury pollution from industry to wastewater facili-
ties,” says Sinclair. “By installing amalgam separa-
tors, dentists are protecting the environment and 
Lake Ontario from these dangerous pollutants.”

Very small pieces of amalgam are released when 
a dentist places or removes a restoration. The frag-
ments usually collect in the office’s wastewater, 
which goes into the public sewer system. Amalgam 
separators, installed in dental office plumbing, cap-
ture and remove at least 95 percent of the waste par-
ticles before they enter the sewers. 

To get the word out, Sinclair worked with con-
tacts he had gained over the years, and visited dental 
societies, associations and individual offices to tell 
them about the coming regulations. He knew his 
way around a dental office from his experience as a 
dental laboratory technician. 

“I think this cooperative program is pretty 
unique to our organization,” he says. By getting buy-
in from the dentists, we ended up being way ahead 
of the curve and very proactive.” The amalgam sepa-
rator requirement quickly achieved 99 percent com-
pliance, resulting in 67 percent less mercury load to 
the wastewater treatment plant.

COLLECTING PHARMACEUTICALS
In 2008, Sinclair helped start a pharmaceutical 

waste collection program that won the 2009 U.S. EPA 
Environmental Quality Award for the county, and the 
2009 Environmental Excellence Award from the 
NYSDEC.

“In 2006, we started looking at the issue of phar-
maceutical waste and its effect on the environment,” 
says Sinclair. “We requested permission from the 
NYSDEC to collect pharmaceuticals through our HHW 
collection program. NYS drug enforcement laws pro-

Sinclair fields questions during a presentation to a Tiger Cub Scout troop and 
guests, describing the Mill Seat Landfill end of the waste stream cycle and 
benefits of recycling.

and processed about 1,600 lab samples a year,” he recalls. 
His experience with sample collection and analyses at the treatment 

plant helped him learn the industrial monitoring requirements. It took 
him another three years to find his passion in life: HHW collection. After 
being promoted to his current position as industrial waste engineer, he 
began assisting with the HHW program. Two years later, when the for-

mer HHW coordinator was promoted to another job, the county offered the 
position to Sinclair. 

ENVIRONMENTAL STEWARDSHIP
About 300 employees for the Monroe County Department of Environ-

mental Services operate two wastewater treatment plants, also overseeing 
1,500 miles of sewers, 110 miles of interceptors, 35 miles of combined sewer 
overflow tunnels, 52 pump stations, four sewer districts, a landfill, stormwa-
ter systems, hazardous waste and recycling facilities, and a certified laboratory. 

The department excels at being progressive and proactive. “We pride 
ourselves on attacking issues as they surface, instead of waiting for regula-
tions,” says Sinclair. The organization provides freedom to develop programs 
that make a difference.

When he started as coordinator of the HHW program in 1996, Sinclair 
enlisted the help of the county’s town officers and media outlets to get the 
word out with newsletters, Web pages and special events. He educated him-

self about hazardous wastes by “seeing how it’s done” and working with envi-
ronmental contractors. 

At that time, the HHW program was run by an outside contractor. “I 
changed that and brought in plant operators, maintenance people and sewer 
collection people to work alongside a contractor employee,” Sinclair says. “I 
learned from my experience with operators that they are hands-on people 
and willing to learn and try new things.” Using in-house resources saved the 
county money and allowed the program to expand.

GROWING PARTICIPATION
Another educational experience was editing the department newsletter, 

“From Down Under,” from 1993 to 2000. “That took a big chunk of my time, 
but it was a great experience because it opened my eyes to what others in our 
department were doing,” says Sinclair. “That helped me in coordinating and 
expanding the HHW and other programs we would develop.”

In 1998, the county built a new HHW facility that allowed greater control 

WELCOME OPPORTUNITY
As industrial waste engineer/hazardous household waste 

(HHW) coordinator for the Monroe County (N.Y.) Department of 
Environmental Services, Tom Sinclair has always believed in 
new possibilities.

“Sometimes people will get a job and will be unhappy with 
the choices they made and think, ‘Is this what I am going to do 
forever?’” he says. “I’m a huge proponent of thinking outside the 
box. I believe that everything can be made better and more 
efficient, no matter what the task at hand is.

“It’s really not about me, but getting people to think about 
doing the right thing for our environment, and making it easy to 
do, from industry to the residents we serve. No one can do it 
alone. You need the assistance and support from your employer 
and fellow workers to make things happen.”

For those thinking about making a career change, Sinclair’s 
advice is to welcome the opportunity to grow. “When I first 
moved to Rochester, I really didn’t know what to expect,” he 
says. “I was leaving my wastewater operator position, a job I 
enjoyed, and moving into a new environment and a new career.  
I was nervous, but I welcomed the opportunity to expand my 
knowledge. It took me some time to find my niche.”

Sinclair believes there are always avenues for growth in the 
wastewater field. “Observe what others are doing and ask 
questions,” he says. “Stop and look at tasks from a different 
perspective. How can it be done better?”

Tom Sinclair places collected cans of household waste for proper disposal at 
a recent collection event.

“We give local law enforcement agencies assistance and provide all the paperwork. They collect  

the pharmaceutical waste, and we dispose of it by sending it to Covanta Energy in Niagara Falls,  

where they incinerate it as a community service free of charge.” 
TOM SINCLAIR
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MAKING CHOICES
Credit for the plant’s successful first year and bright future belongs to 

careful planning and design. The first key objective was to pick a location 
that allowed room for expansion over 50 years or longer.

“We’re not landlocked now,” says Cox. “Everything is already in place in 
case we have to expand in the future. We could mirror this plant in a heart-
beat — we’d just flip the design and build another right beside it. Everything 
is all ready to be connected.” 

The second key objective was ease of operation and maintenance, and 
here Cox and assistant plant superintendent Steve Mulvaney worked closely 
with Gasper.

Before joining Rock Falls, Cox had worked 10 
years with a private water operations and manage-
ment company. “I had worked at different sites all 
over and had seen what worked and what didn’t,” he 
says. “I had certain things I wanted as an operator. I 
wanted an Envirex ditch, and I wanted Envirex clari-
fiers. They’re widely used, there’s a lot of experience 
with them, and it’s easy to get parts.”  

Cox and Gasper traveled extensively to look at 
equipment such as bar screens, grit systems and bio-
solids dewatering presses. They looked at SCADA 
systems at several plants in Illinois before choosing 
to work with SCADAware of Bloomington, which 
had provided the system for the Rock Falls water 
department.

“The water side was very happy with their services,” says Gasper. “We laid 
out what we wanted, and we came to the conclusion that there were advan-
tages to using the same provider for both sides of the city system.” Among 
the system’s features, manuals for all plant equipment are built in and acces-
sible on-screen. 

LITTLE THINGS MATTER
Cox and Mulvaney also collaborated with Gasper on multiple details of the 

plant structures and workspaces. At times they sought input from operations 
and maintenance team members Allan Briggs, Dan Reinhardt and Scott Breed.

“My philosophy is that I’m not designing it for myself,” says Gasper. “If a 

“Willett Hofmann went into the project with the same attitude we did — that we were going to  

work together … Almost every piece of equipment in this plant was hand-picked.”
ED COX

Operator Dan Reinhardt greases screw pumps 
(Spaans Babcock).

street from the high school and hemmed in by the Rock River and residential 
neighborhoods. 

In 2003, the city and engineers chose a 19-acre site for a new plant on 
farmland about 1.5 miles west of the old one. 

Formal design began in 2007, and transfer of flow to the new plant began 
in July 2011. A pump station at the old plant, with a Muffin Monster grinder 
(JWC Environmental) and four Smith & Loveless dry-pit pumps rated at 1,500 
gpm, delivers wastewater (average daily flow about 1.5 mgd) to the new site 
through a 20-inch ductile iron force main. 

The wet well at the new plant is set deep enough to allow gravity flow 
from future residential and industrial development in the area. Spaans Bab-
cock screw pumps lift the flow to the influent building. At the headworks, a 
Parkson step screen captures material, compacts and dewaters it and deliv-

ers it to a dump container. A Eutek 
(Hydro International) system col-
lects, classifies and dewaters grit, 
and a Eutek Grit Snail unit conveys 
it to a container.

NUTRIENT REMOVAL
The wastewater passes through 

a Parshall flume for flow measure-
ment and is lifted to the three-chan-
nel Envirex oxidation ditch (Siemens 
Water Technologies) by a second set 
of Spaans Babcock screw pumps. 

The oxidation ditch provides 
secondary treatment with biologi-
cal nutrient removal. Exiting that 
process, the water passes through a 

splitter vault and enters the two 90-foot-diameter Envirex clarifiers. The  
splitter vault provides capability to add ferric chloride for phosphorus 
removal if necessary. 

From there the flow proceeds to tertiary treatment in three basins with 
AquaDisk cloth disc filters (Aqua-Aerobic Systems), through UV disinfection 
(TrojanUV), and through final flow metering before discharge to the Rock 
River.

On the solids side, telescoping valves in the clarifier sumps draw off acti-
vated sludge. Flygt pumps (Xylem) send return activated sludge (RAS) back 
to the oxidation ditch, and waste activated sludge (WAS) to the aerobic 
digesters feed air with Kaeser blowers and Sanitaire fine-bubble diffusers 
(Xylem). The plant SCADA system adjusts airflow to the digesters based on 
sludge levels in four basins. Digested biosolids are dewatered on a belt filter 

press (BDP Industries) and hauled 
to landfill.

The oxidation ditch provides sec-
ondary treatment with biological 
nutrient removal.

Bob Gasper, project engineer for Wil-
lett Hofmann & Associates, designer 
of the Rock Falls treatment plant.

The Rock Falls team includes, from left, plant superintendent Ed Cox, assistant plant superintendent Steve Mulvaney, 
and operators/maintenance workers Allan Briggs and Dan Reinhardt.













38     TREATMENT PLANT OPERATOR

maximum force. The backsplash directed water that 
would have gone over the weir into the chute. “The 
upgrades enabled us to capture 10 percent of the 
overflow’s energy potential,” says Poppe.

Initially scheduled to operate for one month, 
Version 2 ran for three months, providing data and 
power for the space heater. 

ELECTRONIC CONTROL
A programmable logic controller (PLC) mounted 

inside the plant adjusts the hydroturbine’s energy 
output to variable flows. During the day, the elec-
tronics increase resistance on the blades, enabling 
the generation of more energy. At night, the oppo-
site occurs, allowing low flows to turn the blades. 
Hydrovolts staff updated the software and some 
hardware several times during the trial.

The chain on the sprocket driving the shaft con-
nected to the turbine blades was rated for 30 rpm 
but ran continually at 700 rpm. When it failed in four 
months, Hydrovolts staff replaced it in two hours 
after hoisting the unit from the outfall. Plant opera-
tors have done no maintenance.

Third-party monitoring of the turbine is done by 
Prof. David Stensil, P.E., from the University of Wash-
ington, and his senior and graduate students who 
analyze the treatment plant’s energy usage and 
production.

 
FURTHER IMPROVEMENTS

The Version 3 waterfall turbine will be twice the 
size of its predecessors and will use a significantly 
more efficient rotor. The new design also allows for 
adaptability to more facilities. An outdoor control 
panel houses the upgraded PLC, and Web access 
allows operators to view live data. If the unit works 
well, Hydrovolts will install a second one next to the 
first to capture all the flow. 

Hydrovolts says its turbines have a good value 
proposition in facilities where the average flow is over 

5 mgd and the waterfall drop is at least 6 feet. 
Poppe is realistic about the hydroturbine 
and its energy-saving potential in his plant, 
where flow averages 1.7 mgd: “Helping to 
demonstrate new clean energy technology from a local company is a 
matter of principle and doing the right thing, making choices that 
best serve the customer.”   

Share Your Idea
TPO welcomes news about interesting 
methods or uses of technology at your 
facility for future articles in the How 
We Do It column. 

Send your ideas to editor@tpomag
.com or call 877/953-3301.

The new weir has field-fabricated removable 
stainless steel brackets with a 6-inch-high 
backsplash that directs water to the chute.

“The upgrades enabled us  

to capture 10 percent of the  

overflow’s energy potential.”
JOHN POPPE
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The South Kitsap Water Reclamation Facility in Port Orchard, 
Wash., doubles as an energy test site for a company pioneer-
ing a new kind of hydropower technology.

Facility manager John Poppe wondered whether it would ever be 
feasible to generate a little hydropower from the water that falls over 
a weir before discharge to Puget Sound. 

When Burt Hamner of Hydrovolts told him about his new barrel-
rotor low-head hydroturbine generator, Poppe obtained permission 
from his supervisors to evaluate it. A Hydrovolts crew installed the 
prototype in the plant chlorine contact basin’s 10-foot-deep outfall well.

The unit ran for four months, powering a 300-watt floor space 
heater inside the plant, along with Christmas tree lights. The treat-
ment facility uses hot water from a boiler fired with mesophilic 
digester gas to heat the buildings. “Recovering the energy from the 
outfall warms the building and reduces the demand on the boiler,” 
says Poppe.

“The pilot study determined the best pitch on the paddles for 
maximum efficiency during variable flows, how much power could 
be captured, how often the unit would break down, and its mainte-
nance requirements.” 

MAKING REFINEMENTS
The plant’s 4.2 mgd (design) activated sludge process running 

parallel with a membrane bioreactor averages 1.7 mgd. Before dis-
charge, effluent goes over a chlorine contact basin weir at 300 gpm 
during low flow and 1,400 gpm at high flow, dropping 10 feet.

The plant completed field testing of Version 1 in January and in 
April began testing Version 2, designed by Hydrovolts engineers after 
analyzing data from the prototype. They enlarged the unit to 4 feet 
long by 24 inches in diameter and built a stainless steel chute to fun-
nel water directly onto it. Engineers also designed a new weir for 
mounting the chute and field-fabricated removable stainless steel 
brackets with a 6-inch-high backsplash.

Hydrovolts staff used a portable crane to install the components, 
then adjusted the chute so that the water hit the turbine blades with 

Energy from Water
A WASHINGTON TREATMENT PLANT CONDUCTS TESTING 
ON A HYDROTURBINE THAT CREATES ELECTRICITY  
FROM A CHLORINE CONTACT BASIN OUTFALL

By Scottie Dayton

HOW WE DO IT
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Hydrovolts technicians install Version 2 of the low-head hydroturbine 
generator in the chlorine contact basin’s 10-foot-deep outfall. The 
stainless steel chute funnels water directly onto the blades.

The installation ensures that water hits the turbine blades with  
maximum force.

The Hydrovolts team used a lightweight portable crane to install  
Version 2 of the low-head hydroturbine.
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The most expensive part of a wastewater treatment plant is not 
the mechanical equipment — it’s the massive concrete tanks 
and other structures in which the treatment processes func-

tion. So says Kent Nichols, wastewater treatment practice manager 
with the Weston & Sampson environmental and infrastructure con-
sulting firm based in Peabody, Mass.

Nichols observes that concrete structures in the nations’ treat-
ment plants are aging — and meanwhile new and tighter permit 
requirements are forcing plants to revisit their treatment processes. 
For plant operations teams, that brings a variety of challenges, not 
the least of which is deciding whether existing buildings and tankage 
can accommodate the processes needed to meet current and future 
nutrient limits.

Nichols talked about the preservation, repair and repurposing of 
concrete structures in an interview with Treatment Plant Operator.

: How would you describe the basic challenge of dealing 
with concrete structures in treatment plants?

Nichols: Most plants get pretty good funding to do repairs and 
upgrades of their mechanical equipment, but many plants lack the 
budget, time and sometimes the capacity to do maintenance on the 
physical structures. So what happens is that they live with the tank-
age and buildings while they go through three or four cycles of 
changing out the pumps, motors and other devices. All the while the 
structures are aging.

: What happens to concrete structures as they age?
Nichols: We’re talking about aggressive environments. Condi-

tions vary some depending on the region, but a constant in the busi-
ness is degradation of organic material, causing formation of 
hydrogen sulfide that causes surface corrosion. You also get some 
pH conditions that can be challenging. 

And everybody is exposed to weather 
conditions. Where I am in the northeast, 
the freeze-thaw cycle is a big thing. Con-
crete structures need to be designed for 
proper expansion. These are large struc-
tures — big tanks with thick walls and deep 
foundations. It can be a challenge to create 
expansion joints to control cracking. 

One common thing we see in tankage 
is cracks on the surface of the concrete. In 
some cases, those cracks are just a result of 
natural aging, but often they result from the fact that the original 
expansion joints weren’t constructed properly. It’s a real challenge, 
and it tends to be greater in regions with a lot of freezing and thaw-
ing cycles.

: In general, how would you rate the condition of concrete 
structures in treatment plants today?

Nichols: It’s highly variable. Many 
treatment plants have structures that go 
back to the 1960s when the original rules 
were put in place, and there were a lot of 
primary treatment systems that wouldn’t 
meet the standards set by the Clean Water 
Act of 1972. 

From the 1970s to the 1980s, we built a 
lot of new plants and new structures to 
address the need for secondary treatment 

and introduce biological processes. So a lot of plants that existed in 
the 1960s were amended in the 1970s and 1980s, and now they have 
a mix of concrete that is 50 years old, and other concrete that is 25 to 
30 years old. 

Curiously enough, in plants we’ve worked in, some of the con-
crete that is 50 years old is in just as good or better condition than 
concrete that’s 25 to 30 years old. It tends to be mainly about how the 
concrete was prepared and set, and the type of environment it has 
been subjected to. 

In the later upgrades, we find the designers were good at putting 
coatings on the concrete to prevent those aggressive conditions from 
attacking the surface. We find that a lot of original concrete, if it was 
constructed well, if it had good oversight, and if it was a good mix 
design, is still pretty sound.

Caring for Concrete
DETERIORATION IN LARGE WASTEWATER TREATMENT STRUCTURES IS A COSTLY PROBLEM.
AN EXPERT OFFERS SOME PRACTICAL ADVICE ON FIXING, REPURPOSING AND RECONFIGURING.

By Ted J. Rulseh

IN MY WORDS

“Now a lot of plants are in desperate need of repair or modernization,  

and at the same time there are very significant changes in the discharge 

permits the plants are facing, so the treatment plant has to do a different 

job than was originally envisioned.”
KENT NICHOLS

Kent Nichols
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: What are the consequences of concrete deterioration?
Nichols: The big thing is it starts to affect structural stability. The 

places where you see it the most are in closed tanks, where we see a 
loss of mass on the surface. When that happens, the surface starts to 
erode and you’ll actually get damage to the shallow rebar. When you 
lose enough mass to affect the rebar, the rebar starts to fall apart. 
Once you’ve exposed one face of the rebar, your stability is really in 
question.

: How do you help treatment plants deal with aging con-
crete structures?

Nichols: It’s a challenge for a variety of reasons. Probably the 
biggest one is that most plants were built or upgraded in the 1970s 
and 1980s and, mainly for financial reasons, a 
lot of communities didn’t get around to 
rehabbing or repairing those plants every 20 
years, which was the original intended life. 

Now a lot of plants are in desperate need 
of repair or modernization, and at the same 
time there are very significant changes in the 
discharge permits the plants are facing, so 
the treatment plant has to do a different job 
than was originally envisioned. That means 
you have to go back and re-evaluate. What 
structures do you have? What do you need 
for structures? What types of processes will allow you to stay within 
the footprint and tank sizes you have? 

You have aging infrastructure and constantly tightening dis-
charge permits, aggravated by the fact we’re in some difficult finan-
cial times. So since structures are the most expensive things to build 
in a plant, you’re left with a need to try to adapt them to the new per-
mit conditions, but not spend extra money on them. 

: Why are these structures so costly?
Nichols: First, large structures that contain a lot of concrete are 

inherently expensive to build. Second, most such structures are built 
in excavations, and that creates all sorts of additional challenges. 
Wastewater treatment plants frequently are not on pristine sites, so 
you can run into poor soil conditions or things previously buried on 
the site. Old sludge burial areas are pretty common on treatment 
plant sites. So are landfill areas. Poor-quality urban fill is also a com-
mon problem.

: How should a clean-water agency proceed when dealing 
with aging concrete structures and new permit requirements?

Nichols: The first step is good planning. When you’re extremely 
limited in the money you can spend, the last thing you want to do is 
change things without a lot of forethought. The new treatment pro-
cesses may be basically similar, but when you add the need to deal 
with nitrogen and phosphorus, those processes are very different. 
They’re more space intensive, they’re more biologically intensive, 
they require more chemical addition, and they require a lot of sys-
tems you didn’t envision originally. In selecting process changes, you 
need to look not just at what your permit is now, but what your dis-
charge limits are likely to be in the next couple of permit cycles. 

: What is the role of operators in this kind of planning process? 
Nichols: You need to rely on the operators. We find a lot of commu-
nities miss the opportunity to involve operators in the design. Oper-
ators know which systems they can live with and which ones they 
can’t. They have a good feeling for what the life of the structures and 
systems are like — they look at the structures from day to day. They 
can be very helpful in evaluating not just where you are today, but 
where you think you’ll end up in the future, based on permit changes.

: What’s involved in assessing the condition of the struc-
tures themselves?

Nichols: The first step is surface testing. Frequently, with mod-
ern systems, we can do some non-invasive testing where we take 
scans of the walls and check the density of the concrete. There are 
technologies that provide new ways of seeing the strength of con-
crete and the rebar. 

We generally find there’s no real substitute for doing some core 
samples, where you actually take a section out and look at the struc-
tural stability. There are a variety of tests we can run on core samples. 
We can look at the condition of the concrete at various depths. Often 
we can grab pieces of the rebar and check out its condition. We can 
get a good sense of how the original concrete structure was built. 

That helps us understand where the structure is in its life and how 
sound the structure was to begin with. 

: What can be done to remediate a structure that has under-
gone some damage?

Nichols: If you find that the structure’s physical configuration 
will work with what you need for new permit conditions and any  
process changes you’re going to make, then you have a few  
options. If the structure is in generally good shape, you can just  
do surface protection. There have been some great advances in sur-
face coatings. 

You do a pretty intensive surface cleaning to take off any loose 
material. You identify the cracks and use a specialized process to 
inject the thicker cracks, and maybe finger-seal the smaller cracks. Then 
you go back and do a protective corrosion inhibition coating on the 
concrete. In very intense situations, you can apply a built-up coating.

There are a lot of specialized liners available. They include  
epoxies, bitumen-based materials, and flexible lining systems that 
will bridge gaps if you’ve got movement in a tank. We find that on a 
solid tank surface, something with a hard finish performs well.  
The epoxies in particular are pretty tenacious. They also allow you, 
once you get a coating on a tank, to do a better job of cleaning the 
surface later.

: What about tanks that have more severe surface damage?
Nichols: One option if you have a loss of surface mass is to use a 

spray-applied amendment, like shotcrete. Then you still finish that 
off with a surface coating to protect it. Tankage has to be treated 
carefully. You don’t want to put on any type of mass if it won’t hold, 
and you don’t want to put it in a place where over time the environ-
ment is just going to destroy it again. 

: What if the structural damage is severe enough so that these 
coating actions aren’t workable?

Nichols: If in situ repair techniques won’t work, then you need 
to do more significant reconstruction, in a lot of cases demolishing 
the tanks. If you’re smart about it, you can actually use the better 
pieces of the structures and change the configuration to be suitable 
for more modern treatment process technologies. 

“Operators know which systems they can live with and which ones 

they can’t. They have a good feeling for what the life of the structures 

and systems are like — they look at the structures from day to day. 

They can be very helpful in evaluating not just where you are today, but 

where you think you’ll end up in the future, based on permit changes.”
KENT NICHOLS
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